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A CONTACT IMAGING SYSTEM 



This invQit ion "relates generally to a contact light anitting device, a 
method of manufacturing thereof and a cmtact input apparatus using thereof and 
more particularly, toacontact li^t enitting device, themethodof manufacturing 
thereof and the contact input aDparatus using thereof, c^^ableof enittingaphoto 
image of surface pattern of a contacieci ct>ject won contacting the object which 
acts as a ground and converting and cutputting the emitted liDto image to image 
signal such as an electrical image. 

As a prior art , there is "an input ^aratus using a fluorescent material" 
filed by the present applicationonirfey 19, 1907 as the Korea Patent Application 
No. 19282. 

The input ^paratus disclosed in the above application includes a nEtal 
electrode, aBI junction diode, a transpsrent ccnductive layer, an adhesive layer 
and a fluorescent film onasubstratefonied with glass materials. The fluorescent 
film is formed with luminance material ardis inputted with a various image pattern 
such as letters, figures, straight line, curve, etc., m the fluorescent film 
by way of pen or the like. 

The fluorescent film is era tied to an image pattern inputted by way of a 
pen and the enitted ligit is converted from pfjoto signal to the electrical sigrjil 



throi#i the FN junct ion diode. That is , the iipit signal is converted and outputted 
with the electrical signal after converting the input image pattern to photo 
signal. 

However, it is possible to ii?5ut surface pattern tsy way of the irput 
apparatus. In other mrds, the ii^Dut ^jparatus disclosed in the above ^plication 
can iiput information by way of pushing and ncving the pen to the flashing txDdy 
film but cannot iipit information just by pushing the film. Ihe input apparatus 
disclosed by the appl icat ion thus cannot be used for recognit ion of fingerprints . 

Accordingly, the present invention is disclosed to solve the 
aforementioned problem and it is an object of the present invention to provide 
a contact li^t emitting device W which an image of contacted area as well as 
an exact rou^ surface of contacted airea can be lively expressed and generated 
in a 1 i^t emit t ing image just ty touch or contact to the 1 i^t emitt ing ^]paratus . 

SUMMARY CF THE INVENTIOI 

It is an object of the present invent ion to provide a contact li^t emitting 
device enable of enitting photo image of surface pattern of a cortacted object 
ipDn contacting the object #iich acts as a ground and a manufacturing method 
thereof. 

It is other object of the present invention to provide a contact iwat 
apparatus capable of converting and outputting the photo images to the image 
signals such as electrical images. 
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Additional objects and advantages of the invent ion will set forth ini)art 
in the descr ipt ion which fol lows and in part wi 1 1 be obvious f rem the descr ipt i on, 
or may be learned by practice of the invention. The objects and advantages of the 
invention may be realized and attained by ineans of the instrumental it ies and 
canbinations particularly pointed out in the appended claims. 

To achieve the objects aod in accordance wi th the purpose of the invent i on, 
as Qnbodied and broadly described herein, the ccntact li^t emitting device of 
this invention cccprises a transpar^ait electrode layer connected to cue of 
alternating current power source terminals, luninescence layer for generating 
photo image such as surface pattern of contact surface by the electric field and 
formed between the transparent electrode layer and a contacted d:ject which acts 
as a ground, a transparent insulating layer for poietrating the {toto image and 
formed under the transparent electraie. 

According to the present invention, a manufacturing method of a contact 
li^t emitting device of this invention coiprising the steps of: forming a 
transparent insulating layer by using transparent insulating materials, foming 
a transparent electrode layer by xjsing a transparent cooiictive material alxDve 
the transpareit insulat ing layer , and mixing 25-3^ .% dielectric polymer paste, 
2&-29wt.% retarder and 30-50wt.% liniinance powder doped W dcpant above the 
transparent electrode layer arjd formi:ng a luminescaice lawyer by using the mixed 
caipound. 

A contact iiput apparatus of this invention ccmprises a transpai-ent 
electrode layer connected to one of alternating current power source termimls, 
luminescence layer for gaierating photo image such as surface pattern of contact 
surface by the electric field and formfsd between the transparent electrode layer 
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and a cmtacted object ^hich acts as a ground, a transparent insulating layer 
for penetrating the photo image and formed under the transparent electrode, and 
a li^t receiving means for inverting an photo image occurred fron the 
luminescence layer to an electrical signal received throu^i the transpartait 
electrode l^er and the transparent insulating layer by attaching the transparent 
insulating adhesive material on a lower surface of the transparent insulating 
layer. 
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These and other object, features, and advantages of the present invention 
will beccme more parent from the following description of the preferred 
embodiments taken in conjunction with the acccopanying drawings, in i;^ich: 

Fig.l is a sectional view showing a structure of a contact light onitting 
device in acrardance with the present invention; 

Fig.2 is a sectional vi&f showing a preferred anbodiment of the contact 
li^t emitting device of Fig.l; 

Fig.3 is a table showing sample mixed ratios of a luninescence layer 
illustrating at Figs. 1 and 2; 

Fig.4 is a table showing mixed ratios of polymer paste i 1 lustrated at Fig.3; 
Fig. 5 is a table showing sanple mixed ratios of apeietrating control layer 



illustrated at Fig.2; 

Fig. 6 is a table showing sanple mixed ratios for manufacturing a shield 
layer illustrated at Fig.2; 

Fig.7 is a table showing sanple mixed ratios for manufacturing a water 
repellent layer illustrated at Fig.2; 

Fig. 8 is a sectional view of a structure of coitact iiput ^paratus using 
contact li^t emitting device in accordance with the present invention; and 

Fig. 9 is a sectional vie,v showing a preferred eubodiment of the contact 
input apparatus using contact li^t onit ting device in accordance with the present 
invention. 



DEmiLED CESCRIPTIO^ CF THE PREFERRED EMDMNIS 

The embodiments of a contact li^t emitting device according to present 
invention will now be described in detail based en the drawings. 

Fig.l is a sectional vie-v showing a structure of a contact li^t onitting 
device in accordance with the present invention. Theccntact li^t emitting device 
of this invention caiprises a transparent electrode layer 2 connected to one of 
alternating current power source terminals, a liminescence layer 3 for generating 
photo-image such as surface pattern of contact surface 10a by the electric field 
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and formed between the transparent electrode layer 2 and a contacted object 10 
upon contact ing the object 10 i^hich acts as a ground, and a transparoit insulat ing 
layer 1 for penetrat ing the photo-image and formed under the transparent electrode 
2. 

In the Fig. 1, the transparent electrode layer 2 is formed on the transparent 
insulat ing layer 1 ccnsistingof a transparent polymer. The transparent electrode 
layer 2 is fonnedwith ITO (hidium Tin Oxide) and is connected toaieof alternating 
current power source terminals. Also, a luminescence layer 3 is formed on the 
9 transparent electrode layer 2 to be connected to cue of the aitemat ing current 
j| power source terminals. Hie luminescence layer 3 is formed with luminance powder 
=P doped with dopant and dielectric polymer. 

Ui 

The liminance powder is fomed with at least one amaig tro eloimtiary 
3i caip3und groi5)s consist ing of SiS, SrS and Zr£). The dcpant doped at the liminaace 
m powder is selected and mixed with at least one amsig dcpant groups consisting 
P of li, Cu, CI, Al, I, Tb, andF. 

Ihe luminescence layer 3 is formed ty adding ablackpigneit as an inorganic 
material for increasing contrast of photo image and is also fomed by adding BaTiOj 
or other dielectric powders for increasing bri^tness thereof. 

The black pigmeit contained within the luninescoice l^er 3 is ger]erally 
existed at nDirluminescence port ion formed betweoi a liminance powders . In case 
of enit L ing the luminance powder , the ncn-liminescence port ion is changed to the 
darker state than before and maintained with said state to predetermined minutes 
by adding the black pigment . Therefore, the luminescence layer 3 can be made with 
hi^ visual contrast of the photo image by providing a clear boundary between 
the luminance portion and the non-luminance portion. 
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An alternating curroit power source having 5O-3C0V voltage and K-Miz 
frequency is provided for the transparent electrode layer 2 for the purpose of 
activating the luminescaice layer 3with color andbri^tness \\fcich is determined 
by the dopant, the black pignent or MiC^, Hie transparent electrode layer 2 is 
connected one of the alternating current power source terminals. 

Whei the luninescence layer 3 is contacted by the object which acts as; a 
ground, an electric field is formed between the object 10 and the transparent 
electrode layer 2 and a close circuit is formed throu^ the object 10 to thereby 
emit the li^t. 

That is, transparent electrode ia;^er2, luninescence layer 3 and the object 
10 are formed with a close circuit ipii contacting the object 10 #iich acts as 
a ground, and thus the electric field is formed at both ends of the luminescence 
layer 3. 

When the luminescoice layer 3 is activated by the electric field, a surface 
pattern of acontact surface 10a of the object 10 is generated with the photo image. 
Also, the photo image is generated with wavelength corresponding to visual light 
region. Ihe photo image is altered into a downwardly direction throu^ the 
transparent electrode layer 2 and the transparent insulating layer 1, and a 
transmitted photo image is used with various usage after processing with an image 
signal. 

Also, the luminescence layer 3 for gsierating the photo image is fonE.ed 
by adding a dielectric layer (not shown) at one of an upper or a lower surfaces 
thereof. The dielectric layer is able to increase a c^acitance of the contact 
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li^t emitting device and thus the brii^tness is increased in proportion to an 
increment of the capacitance. Hie dielectric layer for increasing the luminance 
bri^tness is formed with one or multiple layer and the transparent insulating 
layer 1 is made of an insulating material in order to insulate and shield 
alternating current power source. 

Fig. 2 is a sectional view showing an oubodiment of the contact lij^t 
emitting device illustrated at Fig.l. h shown in Fig. 2, a peiet rating control 
layer 4, a shield layer 5 and water repe;l lent layer 6'are gradual ly laminated; on 
5;fl the luminescence layer 3. 

IP 

;f The penetrating control layer 4 is formed between the luminance layer 3 

S • and the shield layer 5 for controlling exactly an amount of a poietrated black 
U pigment to the iuninance layer 3. lie penetratiiig control layer 4 is made of a 
i dielectric polymer and MiC^ so as to obtain a hi^ dielectric ratio. 

^ The penetrating control layer 4 is formed with a predetermined thickness 

in order to control the amount of the black pigment included at the shield layer 
5. Also, the penetrating control layer 4 is acted as a dielectric layer by a 
dielectric polymer and BaTiC^ powder. A shield layer 5 is formed betweai the 
penetrating control layer 4 and the water repellent layer 6. 

The shield layer 5 is divided into a first shield layer 5a and second shield 
layer 5b for penetrating and forming a predetermined anount of black pigment to 
the luminescence layer 3 throu^ the penetrating control layer 4 from the shield 
layer 5. 



The second layer 5b is prevented frcm anitting the li^t existed at an 
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outside of the contact emitting layer. 



A water regellent layer 6 ^iiich includes an d)rasive and a todrophobic 
characteristics having a repulsive force to the water, is formed on the shield 
layer 5. 

\¥hen the object 10 is contacted with the water rg)ellent layer 6, the 
electric field is formed between the contacted object 10 and the traaspariait 
electrode layer 2 and thus gmerating the photo image fcy the electric field. The 
3 photo image is entered with downward direction throu^ the transparent electrode 
m layer 2 and the transparent insulat ing layer 1 and the entered jiioto image is used 
fn as various ways according to the ccntxted object ID. 

Next, a manufacturing method of the contact li^ emitting device is 
m described in more detail with refei'ence to the accoipanying drawing. 'Die 

i manufacturing method of thecontact ligjit onitt ing device is manufactured ty us ing 

p 

fi a thick or a thin film processes, respectively. 

First, the manufacturing method of the contact li^t Quitting device 
manufactured by using the thick film is described as follows. 

The manufacturing of thecontact li^t emitting device of the present invention 
ccopr i s ing the st eps of forming the transparent insul at ing 1 ayer 1 by us ing transparent 
insulatingmaterials, forming the transparent electrode layer 2by using a transparent 
conductive material above the transparent insulating layer 1, and mixing 25-35wt.% 
dielectric polymer paste, 25-29wt.% retarder and 30-50wt .% luminance powder doped by 
dopant above the transparent electrode layer 2 and forming a luminescence layer byusing 
the mixed caipound. 
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The transparent insulating layer 1 is fomied with a transparent insulating 
material CQntaining aglass or a transparent polymer. The transparent insulating 
layer 1 i s used as a subst rat eqpon manufacturing the contact li^t emitting device 
and is gradually laminated and formed with the transparent electrode layer 2 cind 
the luminescence layer 3 cn the transparent insulating layer 1. 

The transparent electrode layer 2 formed ai the transparent insulating 
layer 1, is formed with a predetermined thickness by using a transparent 
conductive material as a paste type. The transparent conductive material for 
forming the transparent electrode layer 2, is formed by mixing an ITD (indium 
tin oxide) powder and a polymer. 

After forming the transparent electrode layer 2, the luninescence l^er 
3 is formed cn the transparent electraie layer 2. As illustrated in Fig.3, the 
luminescence layer 3 is formed with 2£r35wt.% dielectric polymer paste, 25- 
29wt.% retarder, 30-50wt.% Itminance ix3wder doped by dcpant ai a transparent 
electrode layer 2 and forming a luminescence layer 3 ty using the mixed compound. 

The luninance powder containing at the luninescence layer 3, is formed with 
at least cne of two elementary ccmpound groips consist ing of ZnS, SrS anlM) (for 
exanple, one of II-IV family ccmpound groips). Also, the dcpant doped at the 
luminance powder is formed with at least cne of dcpant groips consisting of li, 
Cu, CI, AI, I, Tb, and F in order to control bri^tness and color thereof. 

The dopant can be able to determine a luninance color of the luminescence 
layer 3. The luninescence color of the luninescence layer 3 is differeitly 
generated according to the dopant. Canbinations of tTO elementary ccmpound 
groi53s and the dopants include SiS+Cu, li, CI; Ti&Qn', TiBQi,!', ZnSCu,Cl; 



M+Cu.Ai. 



A binder to be used as luminance powder doped the dcpant , is dielectric 
polymer paste. As illustrated in Fig.4, the dielectric polymer paste is mixed 
and formed with30wt% Poly (vinylbutyral-co-^inyl alcohol-ccrvinyl acetate) and 
70wt% ethyl lene glycol mono-ethyl ether acetate. Also, it is fomed by adding 
aretarder at the luminance powder . The retarder is formed with 20 - GOu m thickness 
on the transparent electrode layer 2 for prevoiting solidification of the 
luminescence layer 3 during screen printing process. 

Adielectric layer (not shorn) is added and formed on imper or Icwer surfaces 
of the luminescence layer 3 after fonning the luninescence layer 3 above the 
transparoit electrode layer 2. The dielectric layer is added and formed an. one 
of the upper surface, the lower surface and both surfaces of the luminesceiice 
layer 3 after manufacturing the dielectric material as a paste type. The 
dielectric layer is formed as cue or multiple layers. 

As illustrated inFig.2, peietrating control layer 4, shield layer 5 and 
water repel lent layer 6 are formed on the luninescence layer 3 for obtaining hi^ 
bri^tness and having an abrasive or durability characteristics. 

The dielectric polymer paste having a predetermined thickness is iomed 
on the luminescence layer 3 before forming the penetrating control layer 4 oi 
the luminescence layer 3. The polymer paste penetrates the luminescence l;^er 
3 and coats the surface of the luninance powder to be formed the luminescence layer 
3. The surface of the luminance powder is coated by the polymer so that the liilk 
of light occurred frcm the luninescence layer 3 cannot be dispersed to adistaiice. 
The li^t is remained by the polymer film coated at the surface of the luminance 
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powder so that a good photo image can be obtained iot generating photo image. 

Small quantities of black pigment andBaTiO^ powder having molecular size 
not exceeding Ip m, are added at the luminescoice layer 3. The BaliC^ poder 
increases a dielectric ratio and the black pigment is to increase a non-luminance 
portion between the liminance portions and thus increasing the contrast of the 
photo image. 

After finishing the coating process for covering the surface of the 
luminance power, it is dried at a dry avm (not shown)' in order to volat i 1 ize and 
13 solidify the retarder. toi the dry process is finished, the luminescence l^a* 
as 3 is heated and pressurized under 100-200°C and thus increasing a fineness of 
S a manbrane. After finishing the coating and drying processes, a penetrating 
iij control layer 4 is added and formed. 

The pQietrat ing control layer 4 is formed for control 1 ing an amount of tlie 
% black pigmoit at the process vihich poietrates the black pigmoit contained at a 
shield layer 5 to the luminescence Isyer 3. 

As illustrated in Fig. 5, the mixing ratio of penetrating control layer 
4 is formed with ll-26wt .% of polymer paste, ll-22wt .% of retarder , 15-26wt% of 
plastic material and 26-63wt.% of MiC^ pader vtose mDlecular size dose not 
exceed ly m. Qie of N-ethyH^toluenesulfonamide, dimethyl formamide, 
dimethylphthaiate for forming the luminescence layer 3 and the penetratirig 
control layer 4 is selected and added to as the plastic material. 

The penetrating control layer 4 having a thidcness of ^proximately 5 
p m is easily penetrated fcy the pigment contained at the shield layer 5 to the 
luminescence layer 3. In case of using the ^f-etl^l-P-toluenesulfonamide, the 
penetrating control layer 4 having hi^ dielectric ratio is formed and is 
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increased to the f inoiess of the ineiiibr;me after heating and pressurizing under 
100-200°C . 

After forming the penetrating control layer 4, the shield layer 5 is fonned 
above the penetrating control layer 4. If the peietrating control layer 4 is wt 
formed, the shield layer 5 is directly formed en the luminescsice la^'er 3. 

As illustrated in Fig.6, the shield layer 5 is mixed and formed with 1- 
5wt.%blackpig!iient, 5-30wt.%polyureth3ne, 15-23wt.%-etlyllene glycol monoethyl 
ether acetate, 50-71wt.% xylene and BaTi03pcwder #x)se molecular size does Qot 
exceeding ly m. The BaTiC^powder has more hi^ dielectric ratio than the shield 
layer 5. 

The shield layer 5 #]ose thickness does not exceeding lOu m is formed. The 
shield layer 5 includes a first shield Isyer 5a penetrating and ioming a 
predetermined amount of black pignent to the luminescence layer 3 herein the 
first shield layer 5a has a lower viscosity than a second shield layer 5b, and 
a second shield layer 5b for shielding an cuter light and formed above the first 
shield layer 5a. In the first shield layer 5a, the black pigment is penetrated 
and moved to the luminescence layer 3 throu^ the peietrating control layer 4. 

After forming the first shield layer 5a, the second shield layer 5b is formed. 
The black pigment contained at the second shield layer 5b is not to penetrate a 
li^t existed at an outer of the amtact li^t Quitting de/ice into the 
luminescence layer 3. After forming the first shield layer 5a and the second shield 
layer 5b in regular sequence, the first and second shield layers 5a, 5b lare 
increased to the fineness of the membrane by heating and pressurizing under 
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1CO-200°C after polymerizing the first and second shield layers 5a, 5b at a dry 
oven. 

A water rgjel lent layer 6 liviDse thickness does not exceeding m is formed 
abDve the shield layer 5 ccnstnicted as the first shield layer 5a and the second 
shield layer 5b. The water repel lent layer 6 is formed with a strong water r^l lent 
ip)n contact ing one of a rater , a noisture and an object and is also fomed wi th 
a good internal abrasion for prevent ing' an abrasion ipm contact ing the object . 

As illustrated in Fig. 7, the water repellent layer 6 is mixed and formed 
with 6-35wt 3 polyurethane, 15-23wt .% ethylene glycol mono ethyl ether acetate, 
50-71wt .% xylene andMiC^ai the shield layer and forming awater rQ)el lent layer . 

Upon forming the penetrating control layer 4, the polyurethane can be 
r^laced with a poly( vinyl butyral-co-vinyl alcohol-ccrvinyl acetate). 

The above ment ioned nEthod is a manufacturing method of the contact 1 i^^t 
onitt ing device using a thick f i Im to be formed by using a screen print ing method 
.or a spin coating method. 

Aplain degree of theme[±)rane of the spin coat ing method is improved rather 
than that of the screen printing method. The contact li^t emitting de^^ice of 
the present invoition is also manufactured by using thin film. 

Each of materials of the layers for forming the contact li^t emitting 
device is formed with solidification, lhat is, each of the layers is formed with 
sputtering target or solidification in order to manufacture the contact li^t 
emitting device with thin film. 
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.As illustrated in Fig. 1, the transparent electrode layer 2 having 
0.05-0. Ip m thickness is fonned after sputtering the W manufactured by the 
sputtering target ai the transparent insulating layer 1. After forming the 
transparent electrode layer 2, the luminescence layer 3 hairing 0.5-1. Oy m 
thickness is fornied by sputtering the sputtering target for forming the 
luminescence layer 3 cn the transparent electrode layer 2. 

The mixing example of the target for forming the luminescence layer 3 is 
formed with Mih, CI; M+Tb, F; Sr^HCe, etc. A concentration of the dopmt 
to be doped at the luminance po\\der mjmufactured by the sputtering method is 
0.1-2.5 atcmic%. 

A dielectric layer (not shown) formed at least one surface of the 
liminescence layer 3 is used as a target with a hi^ dielectric material. Ihe 
dielectric layer having 0. 3-0. 5ii m thickness is formed by sputtering as a target 
with the hi^ dielectric material on the transparent electrode layer 2 or the 
luminescence layer 3. After forming the shield layer 5 and the water repel hait 
layer 6 by using the g)utter ing target , the shield layer 5 and the water rgjel hmt 
layer 5 are formed with sputtering order, respectively. Also, the contact li;^t 
emitting device is also manufactured ty an evaporation method after foming 
material of each layer with solidification inrg)lace of the sputtering method. 

Now, acontact input ^aratus for converting and output ting the photo imiage 
occurred at the contact light anitting device manufactured by using thick film 
or thin film methods to the image signal such as an electrical signal will be 
described in more detail with reference to accaipanying drawings. 



Fig. 8 is a sectional viar for illustrating the structure of the contact 
input apparatus using the contact li^it onitting device of the present invention 
and Fig. 9 is a sect ional view shown an embodiment of the contact iiput apparatus 
using the contact li^t onitting device of the present invention. As shown in 
Figs. 8 and 9, when the object 10 is contacted with the transparent electrode layer 
2 connected to cue of alternating current power source terminals, the electric 
field is formed between the transparent electrode layer 2 connected to one of 
alternating current power terminals arid the contacted object 10. 

The contact irpit ^paratus including the transparent electrode layer 2 
connected to one of alternating current power source terminals, luninescaxe 
layer 3 for generating photcrimage such as surface pattern of contact surface 
by electric field and formed between the transparent electrode layer 2 and a 
contacted object 10 \^foich acts as a gramd, a transparent insulating layer 1 for 
paietrating the photo-image and formed under the transparoit electrode l^er 2, 
and a 1 i^t receiving elanent 9 for invert ing an photo-image occurred f rem the 
luminescence layer 3 to an electrical signal received throu^ the transparent 
electrode layer 2 and the transparoit insulating layer 1 by attaching the 
transparent insulating adhesive material 7 oi a lower surface of the transpar'ent 
insulating layer 1. 

Referring to Fig. 1, the contact iipit ^aratus is constructed with the 
transparent insulating layer 1, the transparent electrode layer 2 and 
luminescence layer 3. Also, the penetrating control layer 4, the shield h^yer 
5 and the water repel lent layer 6 are fonned on the luminescence l^er 4 as siM 
inFig. 2. Accntact irput apparatus can be caistructedwithaccnstructingelenent 
of the contact li^t emitting device sh(3Wii in Figs. 1 and 2 and the light receiving 
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element 9 as the transparent insulating adhesive material 7. 

The contact input apparatus is fomed ly attaching the transparent insulat ing 
of the contact li^t anittingdevice and using transparent insulat ing adhesive 
material 7 to the ii^t receiving element 9 formed on a substrate 8. The li,^t 
receiving elonent 9 formed on the suhstrate 8 is a FN junction diode. 

For converting the received i±Dto^ image to the electrical signal , the FN 
junction diode is formed with a solar cell structure and regularly laminated to 
a lower electrode layer 9a formed with a ccnductive metal onthe substrate 8, N-type 
amorphous silicon layer 9b, an intrinsic anorphous silicon layer 9c, P-type 
amorphous silicon layer 9d and an lijper transparent electrode layer 9e, 
respectively. 

The electric field is formed ^plying apredeterrained reversed direct ion 
voltage to the FN junction diode. Apair of electron holes ^ich generates in the 
FN junction diode, is separated by the received phDto-image and the electric 
signal according to the separated photo-image is occurred. The photo-image is 
received at P-type amorphous si 1 icon layer 9d so that intrinsic amorphous si 1 icon 
layer 9c such as deplet ion layer is also occurred. Since the pair of electron holes 
is separated by the electric field, the holes are moved to the upper transpai-ent 
electrode layer 9e throu^ the ?-tYpe amoriiious silicon layer 9d and electron 
is moved to the lower electrode layer 9a throu^ the N-type anDrphous silicon 
layer 9b and an electric signal according to the photo-image is occurred. 

The li^t receiving elonent is formed with two dimensional array for 
receiving the photo-image occurred at the contact 1 i^t Quitting device. In the 



light receiving element having the two dimensional array, an array nuuber of the 
1 i^t receiving element is determined by an analysis performance of the contacted 
object 10 and a resolution of the contacted surface 10a of the object 10 is 
differently formed to the array number of the li^t receiving element . The lii^t 
receiving element such as FN junction diode can be replaced with (JDiOnarge 
Coupled Device) sensor or CMDSCGoipleimtary Metal Oxide Soni conductor) image 
sensor. 

Aphoto^imagegoieratedat the contact li^t emitting device formed byusing 
the luminance powder consisted with twD eleraoitary caipound groups is converted 
to the electric signal by the li^t receivingelement. Ihus, apatternof aoDntact 
surface of the object is converted to an image signal . 

\tien an object (for example, a fingerprint formed at a finger of the human) 
is loaded on the contact surface of the contact li^t onitting device, aconcave 
and convex pattern formed at the contacted object is autonat ical ly extracted frcm 
photor-image and converted into an image signal. According to the present invention, 
the clear surface pattern of a contacted object can be obtained by genffating 
the photo-image such as a surface pattern of the object "ftich acts as a ground 
and converting the photo-image to an image signal such as an electric signal . 
Thus, the present invention canbeappliedtoafingerprint identificationsystem, 
^ich compares the difference between a stored fingerprint data and a dete:ted 
fingerprint. Also, the present invaiticn enables a reduced manufacturing cost 
by using a screen printing method. 

The invention is in no way limited to the eniDodiment described hereinabove. 
Various ncdifi cat ions of the disclosed onbodiment as well as other embodiments 
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of the invent ion wi 1 1 beccme apparent to persons ski 1 led in the art upon reference 
to the description of the invention. It is therefore contempiated that the 
appended claims will cover any such ncdifi cat ions or onbodiments as fail within 
the true scope of the invention. 
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